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(57) [Abstract] 

[Problems to be Solved by the Invention] 

lubricating oil composition which possesses base number 
maintainability which quite is superior in under 
NOxatmosphere is offered. 

[Means to Solve the Problems] 

In lubricating oil base oil , alkali metal or alkaline earth metal 
salicylate where (A ) metal ratio is 2 or less with metal 
element calculated amount 0.005 - 0.5 mass %, and (B ) alkali 
metal or alkaline earth metal sulfonate with metal element 
calculated amount 0.005 - 0.5 mass %, and (C ) phosphorus 
content wear preventing agent with phosphorus calculated 
amount 0.005 - 0.5 mass % in lubricating oil composition , or 
the lubricating oil base oil which is contained, component 
(A ) and component of above-mentioned addition quantity 
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(B ), And furthermore (D ) zinc dithiophosphate at sulfur 
calculation as the element quantity 0.1 mass % or less 
lubricating oil composition . which is contained 



[Claim(s)] 
[Claim 1] 

In lubricating oil base oil , with composition total amount 
reference , metal ratio which is displayed with valence 
number X metal element-containing quantitative (mol )/soap 
group content (mol ) of (A ) metal element alkali metal or 
alkaline earth metal salicylate of 2 or less with metal element 
calculated amount 0.005 -0.5 mass %, (B ) alkali metal or 
alkaline earth metal sulfonate phosphorus compound , and 
those metal salt which with metal element calculated amount 
aredisplayed with 0.005 - 0.5 mass %, and phosphorus 
compound , general formula (3) which is displayedwith (C ) 
General Formula (2) or From group which consists of amine 
salt compound of at least 1 kind which is chosen with 
phosphorus calculated amount 0.005 - 0.5 mass % lubricating 
oil composition . whichdesignates that it contains as feature 

[Chemical Formula 1] 



(In General Formula (2), X<sup>K/sup>, X<sup>2</sup>, 
and X<sup>3</sup> each one show oxygen atom or sulfur 
atom individually, at same time as for at least one among 
these with the oxygen atom , as for R<sup>l l</sup>, 
R<sup>12</sup>, and R<sup>13</sup>, each one show 
hydrocarbon group of the hydrogen atom or carbon number 
1-30 individually. ) 

[Chemical Formula 2] 



14 4 II 6 u 
R-X-P-X-R 



(3) 



(— «*(3)lCfel^T. X\ X 5 . X 6 &IS X 7 l±. -t 

fey % r 14 . r 15 jkif R 16 1*. **i**tffl*Ji-** 
m^itmm^L 1-30 ©flub*****-^) 



(In general formula (3), X<sup>4</sup>, X<sup>5</sup>, 
X<sup>6</sup> and X<sup>7</sup> each one show oxygen 
atom or sulfur atom individually, at same time at least as for 3 
among these with the oxygen atom , as for R<sup>14</sup>, 
R<sup>15</sup> and R<sup>16</sup>, each one show 
hydrocarbon group of the hydrogen atom or carbon number 
1-30 individually. ) 

[Claim 2] 
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[If 3] 
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In lubricating oil base oil , with composition total amount 
reference , metal ratio which is displayed with valence 
number X metal element-containing quantitative (mol ) /soap 
group content (mol ) of (A ) metal element alkali metal or 
alkaline earth metal salicylate of 2 or less with metal element 
calculated amount 0.005 - 0.5 mass %, (B ) alkali metal or 
alkaline earth metal sulfonate with metal element calculated 
amount 0.005 -0.5 mass %, and (D ) zinc dithiophosphate at 
sulfur calculation as the element quantity 0.1 mass % or less 
lubricating oil composition . which designates that it contains 
as feature 

[Claim 3] 

Furthermore from group which consists of phosphorus 
compound , and those metal salt or amine salt which are 
displayed with phosphorus compound , general formula (3) 
which is displayedwith General Formula (2) as (C ) 
component compound of at least 1 kind which ischosen with 
phosphorus calculated amount 0.005 - 0.5 mass % lubricating 
oil composition . which is stated in Claim 2 which designates 
that it contains as feature 

[Chemical Formula 3] 



(— «A(2)|CJ31VT\ X 1 . X 2 . »tf X 3 14. **l 
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[ft 4] 
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(In General Formula (2), X<sup>l</sup>, X<sup>2</sup>, 
and X<sup>3</sup> each one show oxygen atom or sulfur 
atom individually, at same time as for at least one among 
these with the oxygen atom , as for R<sup>l l</sup>, 
R<sup>12</sup>, and R<sup>13</sup>, each one show 
hydrocarbon group of the hydrogen atom or carbon number 
1-30 individually. ) 

[Chemical Formula 4] 



(-fiS iC(3)ICfcLvT. X 4 . X\ X 6 fttf X 7 14. ^ 

$>y . r 14 . r 15 rxs r 16 (4. -t*t-r nfljsoiw** 
js^xi4K*ia i~3o 0Hb*is$*to ) 



[IS** 4] 



(In general formula (3), X<sup>4</sup>, X<sup>5</sup>, 
X<sup>6</sup> and X<sup>7</sup> each one show oxygen 
atom or sulfur atom individually, at same time at least as for 3 
among these with the oxygen atom , as for R<sup>14</sup>, 
R<sup>15</sup> and R<sup>16</sup>, each one show 
hydrocarbon group of the hydrogen atom or carbon number 
1-30 individually. ) 

[Claim 4] 
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Specification 
[0001] 

[0002] 

[fi£*(Dftffi] 



(B ) component , from group which consists of phosphorus 
compound and its metal salt or amine salt which are displayed 
with general formula (3) with compound of at least one kind 
which is chosen, this said phosphorus compound , all of 
X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> and the 
X<sup>7</sup> in general formula (3), with oxygen atom , 
lubricating oil composition . which is stated in Claim 1 or 3 
which designates that at least one inside R<sup>14</sup>, 
R<sup>15</sup> and R<sup>16</sup> is hydrocarbon group 
of carbon number 1-30 as feature 

[Claim 5] 

Furthermore lubricating oil composition . which is stated in 
section of any of Claims 1 through 4 which designates that at 
least 1 kind which is chosen from (E ) ashless dispersant and 
(F ) antioxidant is contained as feature 

[Claim 6] 

lubricating oil composition . which in Claims 1 through 5 
which designates that sulfur content of the lubricating oil base 
oil is 0.005 mass % or less as feature is stated in section of 
any 

[Claim 7] 

lubricating oil composition . which is stated in section of any 
of Claims 1 through 6 which designates that sulfur content of 
composition is 0.3 mass % or less as feature 

[Claim 8] 

lubricating oil composition . which is stated in section of any 
of Claim 1 to 7 which designates that it is used for internal 
combustion engine to which sulfur content uses fuel of 50 
mass ppm or less as feature 

[Claim 9] 

lubricating oil composition . which is stated in section of any 
of Claims 1 through 8 which designates that it is used for gas 
engine as feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards lubricating oil composition , details 
regard preferred lubricating oil composition in one for internal 
combustion engine which shows base number maintainability 
which is superior even under NOxatmosphere . 

[0002] 

[Prior Art] 
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-So 

[0003] 

JIMbtt«Hf> dpf^-t— tf;u/<T--r*ib— 

^JU^)«(Dtt1IB*»^tt^««ll(PM)t«a« 
T*«J»*^ 50 It ppm 
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GTL(#Xh^y^K)K»»)fl!)«ffl%i*lllLT 

»»icasi*-cM\ mm* omnium? z>$a 



[0004] 

ZDTP <DJ:3«:ttJt^*a»lJM*tt«»*<* 



drain lengthening of lubricating oil further is sought from cost 
reduction or other viewpoint of resource effective use of 
recent years and decrease and lubricating oil user of waste 
oil . 

From until recently, being general to use hydrogenation 
purification mineral oil and 1 -decene oligomer , polyol ester , 
aromatic ester or other synthetic oil which aromatic content 
and basic nitrogen , sulfur content are little in order to raise 
long drain performance of the lubricating oil as base oil of 
lubricating oil , were refined high-level, in additionespecially 
high temperature and oxidative stability in under 
NOxatmosphere in order toimprove with as additive , It is 
effective generally to use zinc dithiophosphate (ZDTP ) and 
combining molybdenum dithiocarbamate or other peroxide 
decomposer and bisphenol antioxidant , amine type 
antioxidant or other oxidation reaction chain terminator . 

In addition in metallic detergent , overbased alkaline earth 
metal salicylate has been used desirably acid neutralization 
characteristic and oxidative stability for in order to improve. 

[0003] 

On one hand, from viewpoint which decreases exhaust gas 
cleaning catalyst and DPF (diesel particulate filter ) or other 
performance maintenance and particulate matter (PM ) as fuel 
for internal combustion engine ofrecent years, furthermore 
sulfur decrease is done examination which isadvanced gas oil 
and illuminating oil and gasoline where for example sulfur 
content is 50 mass ppm or less . 

In addition, there is a tendency where also use of fuel 
(hydrogen , dimethyl ether , alcohol , GTL ( [gasuturikiddo ] ) 
fuel etc which does not contain for example LPG , natural 
gas , sulfur content substantially) where the sulfur content is 1 
mass ppm or less increases. 

Because blended amount of sulfuric acid fraction or other 
acidic substance which originates in sulfur in the fuel 
regarding lubricating oil for internal combustion engines 
which uses low sulfur fuel a this way,decreases, as for 
lifetime of lubricating oil there is a tendency whichgenerally 
becomes long. 

[0004] 

[Problems to be Solved by the Invention] 

But, that as for lubricating oil which includes 
sulfur-containing additive like ZDTP which is known as 
above-mentioned peroxide decomposer relatively mainly, 
because sulfur-containing additive * * itself oxidation or by 
fact that thermal decomposition itdoes in lubricating oil 
sulfuric acid it forms, consumption (Deterioration) of base 
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[0006] 
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[0007] 

***(mol)/#oltA/M**(mol)-e«**t4 
0.005-0.5 Sfi%. (B)7;U*U^BXIi7JU;*J'J 

o.oo5~o.5 jt«%. atf(C)-«a(2)-ea*tt* 



number is easy to accelerate, it understood lifetime of 
lubricating oil is hasty. 

Because of this , with lubricating oil which includes 
sulfur-containing additive like the ZDTP relatively mainly, 
optimization , of base oil and antioxidant whichare superior in 
oxidative stability or furthermore being a place where 
theabove-mentioned overbased salicylate is used, naturally 
there is a limit in drain lengthening of lubricating oil . 

It was difficult to advance drain lengthening of further 
lubricating oil , in the gas engine where and, internal 
combustion engine , especially combustion temperature which 
uses especiallyabove-mentioned low sulfur fuel is high, is 
exposed to NOxgas . 

In addition, in order to maintain performance of 
aforementioned exhaust gas cleaning equipment , it is desired 
that it is a lubricating oil for internal combustion engines 
where sulfur content is little. 

[0005] 

Therefore, it is to offer lubricating oil composition of 
preferred low sulfur for internal combustion engine and to one 
for especially gas engine which use internal combustion 
engine and thelow sulfur fuel where problem of this invention 
measures metallic detergent and the wear preventing agent or 
other optimization , quite is superior in base number 
maintainability in under NOxatmosphere , mounts the exhaust 
gas cleaning equipment . 

[0006] 

[Means to Solve the Problems] 

Or completely does not contain even with lubricating oil 
composition of low sulfur where these inventors decreased 
content of sulfur-containing wear preventing agent like result 
and the ZDTP which repeat diligent investigation in order to 
solve above-mentioned problem , by fact that it combines 
combining specific metallic detergent , In under 
NOxatmosphere you discovered fact that lubricating oil 
composition which shows base number support property 
which quite is superior is acquired, this invention reached 
tocompletion. 

[0007] 

As for embodiment of first of this invention , in lubricating oil 
base oil , with composition total amount reference , metal 
ratio which is displayed with valence number X metal 
element-containing quantitative (mol )/soap group content 
(mol ) of (A ) metal element alkali metal or alkaline earth 
metal salicylate of 2 or less with metal element calculated 
amount 0.005 -0.5 mass %, (B ) alkali metal or alkaline earth 
metal sulfonate phosphorus compound , and those metal salt 
which with metal element calculated amount aredisplayed 
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[0008] 
[<b5] 

» 1 3 u 

R-X-P-X-R 

-'-2 J2 



X-R 



P) 



with 0.005 - 0.5 mass %, and phosphorus compound , general 
formula (3) which is displayedwith (C ) General Formula (2) 
or From group which consists of amine salt compound of at 
least 1 kind which is chosen with phosphorus conversion 
0.005 - 0.5 mass % there is a lubricating oil composition 
which designates that it contains as feature. 

[0008] 

[Chemical Formula 5] 



[0009] 

(-fl85C(2)l::fcl,vr. X\ X 2 . &tf X 3 14. ^ti 

i~3o <D0Ub7Kjn*£^'ro > 



[0010] 
[ft 6] 



[0009] 

(In General Formula (2), X<sup>l</sup>, X<sup>2</sup>, 
and X<sup>3</sup> each one show oxygen atom or sulfur 
atom individually, at same time as for at least one among 
these with the oxygen atom , as for R<sup>l l</sup>, 
R<sup>12</sup>, and R<sup>13</sup>, each one show 
hydrocarbon group of the hydrogen atom or carbon number 
1-30 individually. ) 

[0010] 

[Chemical Formula 6] 



M 4 It 6 16 
R-X-P-X-R 



(3) 



[0011] 

(-«*(3)|C fcivc. X\ X 5 . X 6 JSilf X 7 14. -t 

fey. r 14 . r 15 rxs r 16 i±. *ti?timmizfrm 
jur^xttft** i~3o omt^mm^r . > 



[0012] 

7c*^Wfi(mol)/■t^:olt^a^^^fi(mol)t?a 
o.oo5~o.5 Rg%. (b)7ju*u#«xi4t;u*'J 

0.005-0.5 11%, (DJv^'J^Mfp^ 

es«7u*^»-e o.i it%ttT^tm^ 



[0011] 

(In general formula (3), X<sup>4</sup>, X<sup>5</sup>, 
X<sup>6</sup> and X<sup>7</sup> each one show oxygen 
atom or sulfur atom individually, at same time at least as for 3 
among these with the oxygen atom , as for R<sup>14</sup>, 
R<sup>15</sup> and R<sup>16</sup>, each one show 
hydrocarbon group of the hydrogen atom or carbon number 
1-30 individually. ) 

[0012] 

In addition, second embodiment of this invention , in 
lubricating oil base oil , with composition total amount 
reference , the metal ratio which is displayed with valence 
number X metal element-containing quantitative (mol ) /soap 
group content (mol ) of (A ) metal element alkali metal or 
alkaline earth metal salicylate of 2 or less with metal element 
calculated amount 0.005 - 0.5 mass %, (B ) alkali metal or 
alkaline earth metal sulfonate with metal element calculated 
amount 0.005 - 0.5 mass %, and (D ) zinc dithiophosphate 
with sulfur calculation as the element 0. 1 mass % or less is a 
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[0013] 

**w©a »5*iai«iiBi*. (E)»ijjJi»ifeSij, (F> 
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0.3 K«%JelT-Cfc*Ct3ft«»*Lt^ 
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[0014] 
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lubricating oil composition which designates that it contains 
asfeature. 

With second embodiment , from group which consists of 
phosphorus compound , and those metal salt or amine salt 
which are displayed with phosphorus compound , 
above-mentioned general formula (3) which is displayed with 
above-mentioned General Formula (2)furthermore, as (C ) 
component , compound of at least 1 kind which is 
chosenO.005 - 0.5 mass % it is desirable with phosphorus 
conversion to contain. 

[0013] 

As for lubricating oil composition of this invention , it is 
desirable to contain at least 1 kind which is chosen from (E ) 
ashless dispersant , (F ) antioxidant . 

As for lubricating oil composition of this invention , it is 
desirable for sulfur content of the lubricating oil base oil to be 
0.005 mass % or less . 

As for lubricating oil composition of this invention , it is 
desirable for sulfur content of the composition to be 0.3 
mass % or less . 

As for lubricating oil composition of this invention , it is 
desirable to be used for the internal combustion engine to 
which sulfur content uses fuel of 50 mass ppm or less . 

As for lubricating oil composition of this invention , it is 
desirable to be used for the gas engine . 

[0014] 

[Embodiment of the Invention] 

component (A ), component (B ) and first embodiment and 
component which include component (C ) (A ), component 
(B ) and second embodiment which includes component (D ) 
is included in lubricating oil composition of this invention . 

Furthermore it is desirable in second embodiment for 
component (C ) to beincluded. 

Each component which is included in composition of each 
embodiment below isexplained to order. 

As for lubricating oil base oil in lubricating oil composition of 
this invention , as for especiallyrestriction it is not, it can use 
mineral oil type base oil , synthetic type base oil which is 
used for the conventional lubricating oil . 

As mineral oil type base oil , concrete, atmospheric 
distillation doing crude oil , vacuum distillation doing the 
ambient pressure residual oil which is acquired, those which 
treating solvent deasphalting , solvent extraction , 
hydrocracking , solvent dewaxing , hydrogenation purification 
or other , one or more itrefined lubricating oil fraction which 
it acquires. Or isomerization is done base oil etc which is 
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£L<I* 10 KS%iaT.$e>lz»^L<l4 5 ft 
m%&LT. ftl::»*L<l* 2 K*%lSlTTffc*o 



±ffi±3§ : #8^*rg<kfi . ASTM D2549 
lZ*«LTMLfc (aromatic 
fiactian)£#&£;Klft a 4~&. 

0.005 R*%i2lT"Cfc«ZA:A<$&|zW*L<. 
0.001 K*%JfilTT?a5*Ct3&<1*(Z»*Ll^ 

[0015] 

XI**a>**fls*;l-*^T>*U=r-7— . 1-T 

*l^b^;vhUTv;U^U£U— K y-2-Xf 

K WjTisJlsTis^— K Sl/y-2-X^il/A 
^v;u-tr/<>!r— hf (Dyxxf ;i/;hU^fP- 
;u^p/*>*3f'ju— K Mjyyn— ju^n/O 

K^CDtK'J^-— ;[/XXfJI/;7;i/+JI/t7 

[0016] 



produced with technique which can illustrate wax 
isomerization mineral oil , GTL wax 
( [gasuturikiddowakkusu ] ). 

As for wholly aromatic content of mineral oil type base oil , 
there is not especially restriction. With preferably 15mass % 
or less , more preferably 1 Omass % or less , furthermore it is a 
preferably 5mass % or less , particularly preferably 2mass % 
or less . 

When wholly aromatic content of base oil exceeds 15 
mass %, because oxidative stability isinferior, it is not 
desirable. 

Furthermore, above-mentioned wholly aromatic content , 
conforming to ASTM D2549, itmeans aromatic distillation 
fraction (aromatic fraction ) content which it measured. 

Usually other than alkylbenzene , alkyl naphthalene , 
anthracene , phenanthrene , and these alkylated product , 
benzene ring four or more rings the compound etc which 
possesses compound , or pyridine , quinoline , phenols , 
naphthol or other hetero aromatic which is condensedare 
included in this aromatic distillation fraction . 

In addition, as for sulfur content in mineral oil type base oil , 
there is not especiallyrestriction. 0.01 It is desirable to be a 
mass % or less , furthermore it is desirable to be0.005 mass % 
or less , especially it is desirable to be 0.001 mass % or less . 

By fact that sulfur content of mineral oil type base oil is 
decreased, from lubricating oil composition which is superior 
in long drain characteristic can be acquired. 

[0015] 

As synthetic type base oil , concretely, polybutene or 
hydride ;1- octene oligomer , 1- decene oligomer or other 
poly ;al -olefin or it canillustrate hydride ;ditridecyl glutarate , 
di- 2- ethylhexyl adipate , diisodecyl adipate , ditridecyl 
adipate , and di- 2- ethylhexyl sebacate or other 
diester ;trimethylolpropane caprylate , trimethylolpropane 
pelargonate , pentaerythritol -2- ethyl hexanoate , and 
pentaerythritol pelargonate or other polyol ester ;alkyl 
naphthalene , alkylbenzene , and aromatic ester or other 
aromatic type synthetic oil orthese blend etc. 



[0016] 

option blend etc of lubricating oil of 2 kinds or more which 
are chosen from theabove-mentioned mineral oil type base 
oil , above-mentioned synthetic type base oil or midst of these 
canuse with this invention . 
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•So 

[0017] 

(D 100 deg C "COMMS*!*. 20mm 2 /s KIT ^35. 
«z£ft<ff $L<« J:y» £L<li 10mm 2 /s KTFT? 

— -^(DSllteitli. lmm 2 /s ^-efc-S-irA^ 
#£LC <£y W£L<I± 2mm 2 /s fel±T'fe-i>c 



j@Jf ;S»;fiO> 100 deg C T*(75»)SteJt 20mm 2 /s 
^(Dlfi&JgA* lmm 2 /s HUffiOtgitHZ. 9$t 



[0018] 

aJtjft»»©3R*«*«i:L-CI*,NOACK H 
mm.X\ 20 tti%&T1*&&;:&*<H$L<. 16 

ft*%jaT-e**c:tA<*&l=»*L<»io K 

NOACK ^&m*< 20 «fi%£S 
0)3BR»A<»S:**i*fc«>»*L<«:i^. 



CZm^NOACK^fgfi.fcli. 5S;f ;Stt 
*4 60g £ 250 deg C. 150mmH 2 O <D3£J±TICT 

'So 

[0019] 

»z#*L<l± 100 ei±-efcy.Hi-#*L<i* 
120 JU±-efe*o 



mineral oil type base oil of synthetic type base oil , one kind 
or more of mineral oil type base oil , one kind or more of for 
example one kind or more and mixed oil etc of synthetic type 
base oil of one kind or more can be listed. 

[0017] 

As for kinematic viscosity of lubricating oil base oil there is 
not especially restriction. As for kinematic viscosity with 100 
deg C, it is desirable to be 20 mm <sup>2</sup>/s or less ,it is 
a more preferably 10mm <sup>2</sup>/s or less . 

On one hand, as for kinematic viscosity , it is desirable to be 1 
mm <sup>2</sup>/s or greater , it is a more preferably 2mm 
<sup>2</sup>/s or greater . 

When kinematic viscosity with 100 deg C of lubricating oil 
base oil exceeds 20 mm <sup>2</sup>/s, low temperature 
viscosity characteristic deteriorates, when on one hand, 
kinematic viscosity is under 1 mm <sup>2</sup>/s, because 
oil film formation with lubrication site is insufficient , being 
inferior to the lubricity , in addition because evaporation part 
of lubricating oil base oil becomes large, isnot desirable 
respectively. 

[0018] 

As evaporation part quantity of lubricating oil base oil , with 
NOACKevaporation amount , it is desirable tobe 20 mass % 
or less , furthermore it is desirable to be 16 mass % or less , 
especially itis desirable to be 10 mass % or less . 

When NOACKevaporation amount of lubricating oil base oil 
exceeds 20 mass %, evaporation part of lubricating oil oil not 
only large, sulfur compound and phosphorus compound , or 
metal component in composition with lubricating oil base oil 
is a possibility of accumulating to exhaust gas cleaning 
equipment , because the adverse effect to exhaust gas cleaning 
performance feels concern, are not desirable. 

Furthermore, NOACKevaporation amount referred to here 
lubricating oil specimen 60g 1 hour afterkeeping, is 
something which measured evaporation amount under 
vacuum of 250 deg C, 150mmH<sub>2</sub>O. 

[0019] 

As for viscosity index of lubricating oil base oil there is not 
especially restriction. In order for viscosity characteristic 
which is superior to be acquired from low temperature to high 
temperature , as for value, it is desirable to be 80 or 
more,furthermore above preferably 100, furthermore it is 
above preferably 1 20. 

When viscosity index is under 80, because low temperature 
viscosity characteristic deteriorates, it is notdesirable. 



[0020] [0020] 
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«ijK.iSTiB-flS5e(i)r*a3FtL-s<b^^^if 




M (1) 



As for (A ) component in lubricating oil composition of this 
invention , with alkali metal or alkaline earth metal 
salicylate ,concretely, you can list sodium , potassium , 
magnesium , calcium or other salt of alkyl salicylic acid , 
especially magnesium , calcium or other salt is desirable. 

compound which is displayed with for example 
below-mentioned General Formula (l)can be listed. 

[0021] 

[Chemical Formula 7] 



—i n 



[0022] 

li 6-18 (7>ltmXli^S<7)T;U^Ua^L. n 
li 1 Xl± 2 £tfL*M H7)lsi3 t )ikMX.l&7)\' 

t^>;u&. K^>;u*. hu^v^ua. ^h^> 
vJUS. ^>-f =iv;uft % K^vJUS, MJ=iv;u 

-tit>(±*fc i $Rt;u+;uS.2 $st;u^u* 

[0023] 

±IB(A)/£#I±. ±E©T , J*;U* l J^m* 



[0022] 

In General Formula (1), R<sup>l</sup> shows alkyl group of 
straight or branched of carbon number 4-30, preferably 
6— 18,n shows 1 or 2 , M shows alkali metal or alkaline earth 
metal , preferably calcium , magnesium , particularly 
preferably calcium . 

Concretely, you can list butyl group , pentyl group , hexyl 
group , heptyl group , octyl group , nonyl group , decyl 
group , undecyl group , dodecyl group , tridecyl group , 
tetradecyl group , pentadecyl group , hexadecyl group , 
heptadecyl group , octadecyl group , nonadecyl group , 
eicosyl group , heneicosyl group , docosyl group , tricosyl 
group , tetracosyl group , pentacosyl group , hexacosyl group , 
heptacosyl group , octacosyl group , nonacosyl group , and 
triacontyl group etc as alkyl group which is displayed with 
above-mentioned R<sup>l</sup>. 

These with straight chain and are good with branch . 

In addition as for these it is good even with primary alkyl 
group , secondary alkyl group or tertiary alkyl group . 

[0023] 

Above-mentioned (A ) component is acquired 
above-mentioned alkyl salicylic acid directly by oxide of 
alkali metal or alkaline earth metal and reacting with base of 
the hydroxide or other alkali metal or alkaline earth metal . 

In addition, under existing of basic alkali metal or alkaline 
earth metal salicylate , neutral alkali metal or alkaline earth 
metal salicylate which is acquired by the neutral (normal salt ) 
alkali metal or alkaline earth metal salicylate and alkali metal 
salt of excess or heats alkaline earth metal salt and the alkali 
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llxi*T;urtU±i)I#S^vU-Hb#£*t 

■So 

[0024] 

*56BJ|cfcl>T(A)Jig5J-|±.#aJ±A< 2 HTt 

MXl47JU* , J±»&*-* , J2'i'— i a 

'So 

ttic nox #H^(c0s^ny*cii^cDigaffiSi» 

£ 1.5 12lTtrSci:j&<iSF*L<* 1.2 JJlTfT* 

(A)JjMM>Mtt*« 2 (B)j£#£: 
J±A< 2.6 SifflK.*»^l**a)*!i*3b<»&*ilz< 

x *«7D*#**(niol)/1±olt//»(IP*. T^U 

*;u*u^uM)M*(moi)-e***K ep 

[0025] 

*«HOa»ttli*1llC6lt4(A)«»04 

o.oo5 K*%Bi±-ea&y . #£L<I£ 0.01 11% 
ISLt* *$IC£F£L<(± 0.02 K*%Bl±Tf**o 

Ttm&um-c 0.5 n%HT-efcy, #*l<i± 

0.2K«%6lT"efcS*^ ^*«lc*tLT»&*t 
*»*3W«lc«*t«jft^6 0.06 lt%KlTt 



metal base or alkaline earth metal salt group under existing of 
water acquiring this way, Also overbased (overbased ) alkali 
metal or alkaline earth metal salicylate which is acquired by 
reacting is included the hydroxide and carbon dioxide gas or 
boric acid or borate of alkali metal or alkaline earth metal . 



[0024] 

Regarding to this invention, if (A ) component is 
manufactured, in order for metal ratio to become 2 or less , in, 
as description above you can use neutral alkali metal or 
alkaline earth metal salicylate , basic alkali metal or alkaline 
earth metal salicylate , overbased (overbased ) alkali metal or 
alkaline earth metal salicylate as blend of one, two or more 
kinds . 

Regarding to this invention, base number maintainability 
when it was exposed to base number maintainability , 
especially NOxatmosphere of composition which is acquired 
at time ofcombining with alkali metal or alkaline earth metal 
sulfonate of (B ) component , furthermore in order toimprove, 
it is desirable to designate metal ratio of (A ) component as 
1 .5 or less , to make 1 .2 or less , furthermore it is desirable, 
makes 1, Namely especially it is desirable to use neutral alkali 
metal or alkaline earth metal salicylate . 

When metal ratio of (A ) component exceeds 2, when as for 
multiplier effect of(B ) component although certain extent it is 
recognized, effect issmaller than effect of this invention , 
especially that metal ratio exceeds2.6, that effect damages to 
be acquired difficult, is not desirable. 

Furthermore, metal ratio referred to here, it is displayed with 
valence number X metal element-containing quantitative 
(mol ) /soap basic (Namely, alkyl salicylic acid basis) content 
(mol ) of metal element ,namely, as for metal ratio it shows 
alkali metal or alkaline earth metal content for alkyl salicylic 
acid group content in the alkali metal or alkaline earth metal 
salicylate detergent . 

[0025] 

content of (A ) component in lubricating oil composition of 
this invention , with composition total amount reference with 
0.005 mass % or more , is preferably O.Olmass % or more , 
particularly preferably 0.02mass % or more with metal 
element calculated amount . 

On one hand, content , with composition total amount 
reference with 0.5 mass % or less , is preferably 0.2mass % or 
less with metal element calculated amount , but effect which 
is acquired vis-a-vis content especially being 0.06 mass % or 
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(A)filc»(D^tiA^ -tlB^ST* 0.005 R 

*nt\ * <D^mtf±$mmmx* 0.5 a 



[0026] 

hv.mwmzitm^it. 300-1500. # 

£L<I* 400-700 (DTyU^U^S&fc^^X 
[0027] 

Sfccti^(D7 r ;u^r;u^ : S)^'(b'&^x;u7tN> 
1b^->5fig(Dx;U7t^><bSii<tLTf±#lc9]IS(*^ 



[0028] 



less from point which is superiorespecially is desirable. 

When content of (A ) component , it is under 0.005 mass % 
with theabove-mentioned calculated amount , multiplier effect 
of (B ) component is not acquired, onone hand, content is 
above-mentioned calculated amount and when it exceeds0.5 
mass %, because sufficient effect which it corresponds to the 
content is not acquired, it is not desirable. 

[0026] 

(B ) component in lubricating oil composition of this 
invention with alkali metal or alkaline earth metal sulfonate , 
heats alkali metal of neutral salt , or this said neutral salt and 
excess of alkyl aromatic sulfonic acid and alkali metal or 
alkaline earth metal which are acquired by fact that alkyl 
aromatic compound of for example molecular weight 
300-1500, preferably 400-700 sulfonation is done concretely 
or alkaline earth metal salt or alkali metal base or alkaline 
earth metal salt group underexisting of water, Under this said 
neutral salt existing alkaline earth metal hydroxide and carbon 
dioxide gas and/or boric acid are acquired by reacting. 



You can list magnesium , calcium etc as sodium , calcium , 
alkaline earth metal as alkali metal , calcium especially is 
desirable. 

[0027] 

As above-mentioned alkyl aromatic sulfonic acid , concretely 
you can list so-called petroleum sulfonic acid andsynthetic 
sulfonic acid etc. 

As petroleum sulfonic acid , generally by-production is done 
at time of thing and white oil production which alkyl aromatic 
compound of lubricating oil fraction of mineral oil sulfonation 
aredone, it can use so-called [mahoganii ] acid etc. 

In addition those which alkylbenzene where by-production it 
does from the alkylbenzene production plant which becomes 
starting material of for example detergent , as synthetic 
sulfonic acid , isacquired polyolefin by alkylation doing in 
benzene , possesses the straight chain and branched chain 
alkyl group sulfonation are done. Or sulfonation are done 
those etc which can use dinonyl naphthalene or other alkyl 
naphthalene . 

In addition when sulfonation doing these alkyl aromatic 
compound , as sulfonation agent there isnot especially 
restriction. Usually, it can use fuming sulfuric acid and 
anhydrous sulfuric acid . 

[0028] 

As for metal ratio (With same pre-defined equation as 
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(B)Jj£#a>*HJtl4 25 J2lT"Cft«CfcA< 

#*l<*20 ttT-ca*cfa&«*&i::»SL<* is 

[0029] 

**w©a»aiiija*tteit*(B)jat»©* 

0.005 R«%Bl±-Cfcy. »*L<I± 0.05 11% 
gl±. »C#*L<I* 0.15 li%Kl±tfc§o 

5c*»jf*-e 0.5 jt*%EiT-efcy . »*ixi* 

0.4 jfS%^T.#l^#£L<li 0.3 1I%«T 

(B)rt»a>***3W±Eajr»-e 0.005 K»% 

(A)rt»fc0>*»«i:»*»*^ 
*©*«*<-tIE*Me 0.5 Jt 



(A)«»fc(B)fiR»CD&ft#**l*. #B 
tc^^STt 0.01-1 Bt*%TJ&*3&^ *BJ*1*l 
(D^Sfii^Sft. *©fti$1*£«fcyiKtf>£zfc 
*<T?**z4:fr& 0.1 Ka%JSl±-efeSCi:*<» 
SIX. 0.2 KS%SLb a efe«C&*<d&lctf£L 
<.0.25 «*%Ja±-e&&zfcj&M5lc#£L<. 
0.8 K«%BlT"C**Ct^#*L<. 0.5 ltS% 

[0030] 

±IB(A)j£#;Rtf(B)j£#l*. attMtMtt 

fi*< 1.0-20 Kfi%. #*IXI* 1.5-16 Si%0 
[0031] 

**BB0)ffl»aiafiR*ii=*5it*(c)rt»i*. - 



above-mentioned (A ) component itis shown ) of (B ) 
component , there is not especiallyrestriction. In order to 
obtain satisfactory multiplier effect of (A ) component , it is 
desirable to be 2 or more , furthermore it is desirable to be 5 
or greater , especially it isdesirable to be 8 or more . 

On one hand, as for metal ratio of (B ) component it is 
desirable to be25 or less, furthermore it is desirable to be 20 
or less, especiallyit is desirable to be 15 or less. 

It is desirable to use namely, so-called basic or overbased 
alkali metal or alkaline earth metal sulfonate . 

[0029] 

content of (B ) component in lubricating oil composition of 
this invention , with composition total amount reference with 
0.005 mass % or more , preferably 0.05mass % or more , 
furthermore is preferably 0.1 5mass % or more with metal 
element calculated amount . 

On one hand, content , with composition total amount 
reference with 0.5 mass % or less , is preferably 0.4mass % or 
less , particularly preferably 0.3mass % or less with metal 
element calculated amount . 

content of (B ) component being above-mentioned calculated 
amount , when it isunder 0.005 mass %, satisfactory 
multiplier effect of (A ) component is small, on one 
hand,content being above-mentioned calculated amount , 
when it exceeds 0.5 mass %,because sufficient effect which it 
corresponds to content is notacquired, is not desirable 
respectively. 

Furthermore, total content of (A ) component and (B ) 
component is 0.01-1 mass % with metal element calculated 
amount , but base number of composition is raised, it is 
desirable to beO.l mass % or more from fact that it can raise 
from maintainability furthermoreit is desirable to be 0.2 
mass % or more , to be 0.25 mass % or more , especially it 
isdesirable 0.8 It is desirable to be a mass % or less , 
especially it is desirable to be0.5 mass % or less . 

[0030] 

Above-mentioned (A ) component and (B ) component are 
marketed with the state which usually is diluted with light 
lubricating oil base oil etc, in addition it is a obtainable , but 
metal content uses those of 1 .0 - 20 mass %, preferably 
1.5~16mass % generally. 

[0031] 

(C ) component in lubricating oil composition of this 
invention is compound (phosphorus content wear prevention 
agent ) of at least 1 kind which is chosen from group which 
consists of phosphorus compound , and those metal salt or 
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£*oj>«»*§i«jt»)T?fc*. 

[0032] 
lit 8] 



11 1 3 

R-X-P-X-R 

'2 12 

X-R 



13 



(2) 



amine salt which are displayed with phosphorus compound , 
general formula (3) which isdisplayed with General Formula 
(2). 

[0032] 

[Chemical Formula 8] 



[0033] 

-ilBx£(2)icfcivr. x\ x\ &XS x 3 1±. -we 
%L 1-30 (DSHb7KffiS£^o 

[0034] 
lit 9] 



[0033] 

In General Formula (2), X<sup>l</sup>, X<sup>2</sup>, 
and X<sup>3</sup> each one show oxygen atom or sulfur 
atom individually, at least one among those is oxygen atom , 
R<sup>l l</sup>, R<sup>12</sup>, and the 
R<sup>13</sup> each one show hydrocarbon group of 
hydrogen atom or carbon number 1-30 individually. 

[0034] 

[Chemical Formula 9] 



M 4 II 6 16 

R-X-P-X-R (3) 

IS 15 
X-R 



[0035] 

-|ftxt(3)|Cj3l^T. x\ X 5 . X 6 &VX 7 lt % 
R 15 Rtf R 16 l±. ^^tl<@SlJIC7K^]lTX(i 

[0036] 

±IB R u ~R l6 V&£*l&mm%l 1-30 ©flHb* 

mmtLXit. mfctoizit, v^p 



[0035] 

In general formula (3), X<sup>4</sup>, X<sup>5</sup>, 
X<sup>6</sup> and X<sup>7</sup> each one show oxygen 
atom or sulfur atom individually, among those 3 are oxygen 
atom at least, R<sup>14</sup>, R<sup>15</sup> and the 
R<sup>16</sup> each one show hydrocarbon group of 
hydrogen atom or carbon number 1-30 individually. 

[0036] 

Concretely, alkyl group , cycloalkyl group , alkenyl group , 
alkyl substituted cycloalkyl group , aryl group , alkyl 
substituted aryl group , and arylalkyl basis can be listed as 
hydrocarbon group of carbon number 1~30 which is displayed 
with above-mentioned R<sup>l l</sup>~R<sup>16</sup>. 

As above-mentioned alkyl group , for example methyl group , 
ethyl group , propyl group , butyl group , pentyl group , hexyl 
group , heptyl group , octyl group , nonyl group , decyl 
group , undecyl group , dodecyl group , tridecyl group , 
tetradecyl group , pentadecyl group , hexadecyl group , 
heptadecyl group , octadecyl group or other alkyl group 
(These alkyl group with straight chain and are good with 
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&mo>&iM%i 5-7 a>v?n7;u*;i>££#if -5 

£fc±fBTJU^Uv?P7;Mr^*<kLTIi. 

mi*, y^v^p^^us. v^^Uv^ 

i^^uv^p^v^S. ^jux^ju 

^^uv^p^^vua. v/^-IUv^P^^ 

•>^P^^f^Sf<DKtSl! 6-11 (DT^Mr^ 
V?PyjU*JU*(7^;U*CDi^P7;Mr 

[0037] 

a, ^^-juS. y*=;u£. f'-b— ^ 
-b- ;uft s ^3^-b-JU*. ^S^-b-JU* 

[0038] 

xfBT'J — ;U»tLTI±. «"J?llS. 

t^fJi/7i-iH, yx;u:7xxjua. x 

;U^x-;U»«(Dft*» 7-18 (DT^Mr^T'J 

vJUft. 7xz;HfjbS, 37xXjU^Pt°;U 
* % ?xzl;u^;U». 7x-J^>fJH, ?x 

[0039] 



branch ) can be listed. 

As above-mentioned cycloalkyl group , cycloalkyl group of 
for example cyclopentyl group , cyclohexyl group , 
cycloheptyl group or other carbon number 5-7 can be listed. 

In addition alkyl cycloalkyl group (Also substituted position 
to cycloalkyl group of alkyl group is option . ) of for example 
methyl cyclopentyl group , dimethyl cyclopentyl group , 
methylethyl cyclopentyl group , diethyl cyclopentyl group , 
methyl cyclohexyl group , dimethyl cyclohexyl group , 
methylethyl cyclohexyl group , diethyl cyclohexyl group , 
methyl cycloheptyl group , dimethyl cycloheptyl group , 
methylethyl cycloheptyl group , diethyl cycloheptyl group or 
other carbon number 6-1 1 can be listed as 
theabove-mentioned alkyl cycloalkyl group . 



[0037] 

As above-mentioned alkenyl group , for example butenyl 
group , pentenyl group , hexenyl group , heptenyl group , 
octenyl group , nonenyl group , decenyl group , undecenyl 
group , dodecenyl group , tridecenyl group , tetradecenyl 
group , pentadecenyl group , hexadecenyl group , 
heptadecenyl group , octadecenyl group or other alkenyl 
group (These alkenyl group with straight chain and are good 
with branch , in additionalso location of double bond is 
option . ) can be listed. 

[0038] 

As above-mentioned aryl group , for example phenyl group , 
naphthyl group or other aryl group can be listed. 

In addition alkyl aryl group (alkyl group with straight chain 
and is good with branch , in addition also substituted position 
to aryl group is option . ) of for example tolyl group , xylyl 
group , ethyl phenyl group , propyl phenyl group , butyl 
phenyl group , pentyl phenyl group , hexyl phenyl group , 
heptyl phenyl group , octyl phenyl group , nonyl phenyl 
group , decyl phenyl group , undecyl phenyl group , dodecyl 
phenyl group or other carbon number 7-18 can be listed as 
theabove-mentioned alkyl aryl group . 

As above-mentioned arylalkyl basis, arylalkyl basic (These 
alkyl group with straight chain and are good with branch ) of 
for example benzyl group , phenylethyl group , phenylpropyl 
group , phenyl butyl group , phenyl pentyl group , phenyl 
hexyl group or other carbon number 7-12 can belisted. 

[0039] 
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±ia R u ~R i6 -c«**i*aHHBE 1-30 omtik 
mm*. atM 1-30 (DTj^^&jntmm^L 

6-24 <DT*)-)\,&T*foZ>^tfim*L<. 



[0040] 



BftM 1-30 a>0Hb*X££ 1 o**-*su 
1-30 <Dft1b;kJR&£ 2 ott*l'j>8vix 

>Bi;ixf;u;±lEft** 1-30 ©«<b** 



*«B^(CfclNTI±.±IB-fiSxe(2)(D X'-X 3 © 
rtO>2{i^±A<^Jg^t:fe^C<bA<W*L<. 

[0041] 

-^(3)T?«£;h£'JMb^£LTIi. #Jx. 
tf . ISlT<D'j:/flS*ft£*lf *Cfc36«-e#*. 

U>BL ^E/^U>il;-tlB«*» 1-30 ©8Mb 

^-'j>^yxx^;u.;±te^mia 1-30 ©st 

1b7K5ft*£ 2 o^'J>ivxxfik ^E/^ 1 
*'j:/IK?xx^;i,;±ie«*» i~30 ©sub* 

>»hUxX^U;&tfC*l&©S^fto 



*«9llwfcivci*. -flg*£(3)©X 4 ~X 7 fi. «f* 
[0042] 

— »SC(2)XI*(3)-ea**t*UXb^*KDtttL 
Tli. UiHb^ftlcMlMbft* &JS7Ri§lb 
ft. &Hftift««©&Rtt&* T>^E-T. ft 
ftflk i-30 a>ft<b**atxi*tKa^>;ull^ 



As for hydrocarbon group of carbon number 1-30 which is 
displayed with theabove-mentioned 

R<sup>l l</sup>-R<sup>16</sup>, it is desirable to be a 
alkyl group of carbon number 1-30 or a aryl group of carbon 
number 6-24, furthermore with alkyl group of preferably 
carbon number 3-1 8,furthermore it is a alkyl group of 
preferably carbon number 4-10. 

[0040] 

phosphorus compound below for example can be listed as 
phosphorus compound which isdisplayed with General 
Formula (2). 

phosphorous acid triester , mono thio phosphorous acid 
triester , dithio phosphorous acid triester ; and these blend . 
which 3 possess hydrocarbon group of phosphorous acid 
diester , mono thio phosphorous acid diester , dithio 
phosphorous acid diester ; above-mentioned carbon number 
1-30 which two it possesses hydrocarbon group of the 
phosphorous acid monoester , mono thio phosphorous acid 
monoester , dithio phosphorous acid monoester ; 
above-mentioned carbon number 1-30 which one it possesses 
hydrocarbon group of phosphorous acid , mono thio 
phosphorous acid , dithio phosphorous acid ; 
above-mentioned carbon number 1-30 

Regarding to this invention, it is desirable for 2 or more 
among X<sup>K/sup>-X<sup>3</sup> ofabove-mentioned 
General Formula (2) to be oxygen atom , more preferably 3 
all is oxygen atom . 

[0041] 

phosphorus compound below for example can be listed as 
phosphorus compound which isdisplayed with general 
formula (3). 

phosphoric acid triester , mono thio phosphoric acid triester ; 
and these blend . which 3 possess hydrocarbon group of 
phosphate diester , mono thio phosphate diester ; 
above-mentioned carbon number 1-30 which two it possesses 
hydrocarbon group of the phosphoric acid monoester , mono 
thio phosphoric acid monoester , ; above-mentioned carbon 
number 1—30 which one it possesses hydrocarbon group of 
phosphoric acid , mono thio phosphoric acid ; 
above-mentioned carbon number 1-30 

Regarding to this invention, as for 

X<sup>4</sup>-X<sup>7</sup> of general formula (3), 
preferably all is oxygen atom . 

[0042] 

amine compound or other nitrogen compound which in 
phosphorus compound possesses only hydrocarbon group or 
hydroxyl group-containing hydrocarbon group of metal 
oxide , metal hydroxide , metal carbonate or other metal base , 
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[0043] 

|± % «Jfr)A, ^-hUOA. *»J^7A. tvOAf 
•J ^ A*a>7JU*'J±«£** M* ft. 



[0044] 

*i/JUT5>, 3f£^UT5>* 
y-;UT=> > -?vJUTS>. 0>fvil/75>, 

y^> x ^>^fv^75>, ^1ffy;i/75 
> x A^fvil/75>, t^fv;i/75>, v 

y^;uTS>. $/x*ju75>* v^pt°;uTS 

iffy^7S>, y^fy^75>, v^-££ 
;UTS>. WU^f*7£/, x^JU^Ptf JUT 

7£>^0>i*lft£fc i~30 <Dy;u^u*(-*t£>0> 

[0045] 

^Stgfc 2-30 (DTJb'r— ){,^k(Z.*iZ><DT )\s*T— 



ammonia , carbon number 1-30 in molecule General Formula 

(2) or as salt of phosphorus compound whichis displayed with 

(3) , operating, you can list salt whichneutralizes one part or 
all of acidic hydrogen which remains. 

[0043] 

Concretely, you can list lithium , sodium , potassium , cesium 
or other alkali metal , calcium , magnesium , barium or other 
alkaline earth metal , zinc , copper , iron , lead , nickel , 
silver , manganese , molybdenum or other heavy metal as 
metal in above-mentioned metal base . 

Among these zinc , molybdenum , calcium or other alkaline 
earth metal is desirable. 

Furthermore, coordination number of phosphorus compound 
differs as metal salt of theabove-mentioned phosphorus 
compound , according to valence number of metal , with the 
zinc , calcium of for example dibasic , is thought that 
phosphorus compound forms complex which two 
coordination is done, vis-a-vis metal atom of one . 

[0044] 

As above-mentioned nitrogen compound , concretely, you can 
list ammonia , monoamine , diamine , polyamine . 

More concrete, alkyl amine ; which possesses alkyl group 
(These alkyl group with straight chain and are good with 
branch ) of methylamine , ethylamine , propyl amine , 
butylamine , pentyl amine , hexyi amine , heptyl amine , 
octylamine , nonyl amine , decyl amine , undecyl amine , 
dodecyl amine , tridecyl amine , tetradecyl amine , pentadecyl 
amine , hexadecyl amine , heptadecyl amine , octadecyl 
amine , dimethyl amine , diethylamine , dipropyl amine , 
dibutylamine , di pentyl amine , di hexyl amine , di heptyl 
amine , dioctyl amine , dinonyl amine , di decyl amine , di 
undecyl amine , di dodecyl amine , ditridecyl amine , di 
tetradecyl amine , di pentadecyl amine , dihexadecyl amine , 
di heptadecyl amine , dioctadecyl amine , methylethyl amine , 
methylpropyl amine , methyl butylamine , ethyl propyl 
amine , ethylbutylamine , and propyl butylamine or other 
carbon number 1-30 



[0045] 

alkenyl amine ;methanol amine , ethanolamine , propanol 
amine , butanol amine , pentanol amine , hexanol amine , 
heptanol amine , octanol amine , nonanol amine , methanol 
ethanolamine , methanol propanol amine , methanol butanol 



Page 20 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003277781A 

){,*T— )l,T*>;*$S— ;u7 , 5>. x$y— juts 
^y— ;U7=>, ^s^r+hy— ;uts>, ^zf$s— 

JU7S>, :f£$ry— ;UT5> % y^hV— JU7£>. 

y-^y— jux-siy— jUTS^. y$y— ;u^p/^y 
— ;U75>. y£y—;u:?2y— x$y— 
;t/?p/<y— ;u75>. x$y— ;uts 

IS i~3oa>7;u*y— ;i/S(zti.p><z>T-;u*y— ;u 

y— ;UT5>; 
[0046] 

y?U>v7S>, X^U>^T£>. ^Pt°U> 
v75>. iRO^l^ v7'5>3?(7>etsft& 1-30 

X?-U>HJT5>. h'Jx^l^^h^S^^h^ 

x^ix>'<>^5>. ^>^x^u>^^-y-5>^ 

(D^U7£>; r t7>T : V'JUv ; x^ < (UT5>. 0 >^ 
vjuvx^y— JU7£>. Kf>>^y^P/V- 
;U7=>. ^-u^;uvx-siy— ;uts>. ifru-ou 

^PtV>vT5>. XT-T'J^U-Th^X^H/^ 
>^5>^(7)±I£^Ey75>. v75>. /tf'J75> 
lc#tfit& 8-20 (Dy;U+yU*XI±T;U'b--;U* 

;UTS>^(D0t^tfe 10-20 (D7-/U^U»X»i7' 
[0047] 

dtv&axQfift^-axia-eii, g£flt& 3~i8 <t>t;u 

xXT-;i/tStB. ^'J^-x^. AJL'vOA, Xl± 
jftXft 2-20 OTVU^-^TSVtO)^. &fSt& 
3-18 (DTJ^J^^tT*)—)^^: 3 fi^f 
&ffi'J>&MJx;Vr;K 3-18 0>T)V* 

;u*xli7U-;u»£ 2 IttSU^iOvl 
7.7- iUtffitt* =EV7t>. iJbvW, XliM 
mWi 2-20 <DT;U^— ;UT5>i(DJg. fc-&LMi 
ftftft 3-18 CDT;U^U«XliT'J— 3 

<i*-r-5'J>^h'Jxx^;UT-fe^^i:A<»*L 
Z*LS>0>(C)J5B#li. 1 «3!&-&LM± 2 «!®ia-h 
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amine , ethanol propanol amine , ethanol butanol amine , 
which possesses alkenyl group (These alkenyl group with 
straight chain and are good with branch ) of ethenyl amine , 
propenyl amine , butenyl amine , octenyl amine , and oleyl 
amine or other carbon number 2—30 and alkanolamine ; which 
possesses alkanol group (These alkanol group with straight 
chain and are good with branch ) of propanol butanol amine 
or other carbon number 1-30 



It can illustrate alkylene oxide adduct ; and these blend etc of 
these compound of the compound and N- hydroxyethyl oleyl 
imidazoline or other heterocyclic compound ; which possess 
alkyl group or alkenyl group of carbon number 8-20 in 
alkylene diamine ;diethylenetriamine , triethylene tetramine , 
tetraethylene pentamine , pentaethylene hexamine or other 
polyamine ;undecyl diethylamine , undecyl diethanolamine , 
dodecyl di propanol amine , oleyl diethanolamine , oleyl 
propylene diamine , stearyl tetraethylene pentamine or other 
above-mentioned monoamine , diamine , polyamine which 
possesses alkylene group of methylene diamine , 
ethylenediamine , propylene diamine , and the butylene 
diamine or other carbon number 1-30. 



It is listed as example where aliphatic amine (These with 
straight chain and are good with branch ) which possesses the 
alkyl group or alkenyl group of decyl amine , dodecyl amine , 
tridecyl amine , heptadecyl amine , octadecyl amine , oleyl 
amine and stearylamine or other carbon number 10—20 even 
in these nitrogen compound is desirable. 



In these (C ) component , it is desirable to be a phosphoric 
acid triester which 3 possesses of phosphorous acid diester 
and salt , of diester of phosphoric acid which 2 possesses 
alkyl group or aryl group of phosphorous acid triester , carbon 
number 3-18 which 3 possesses alkenyl amine of zinc , 
molybdenum , calcium , or the carbon number 2-20 alkyl 
group or aryl group of salt , carbon number 3-18 and alkenyl 
amine of zinc , molybdenum , calcium , which 2possesses 
alkyl group or aryl group of carbon number 3— 18 or carbon 
number 2-20 or alkyl group or aryl group of the carbon 
number 3-18. 

These (C ) component can combine 1 kind or 2 kinds or more 
to option . 



[0046] 



[0047] 
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[0048] 

X 0.005 R*%Bl±T?fcy.»*L<l± 0.02 g 

y.-». o.5 ae%uiTx*fc 
y.»*L<i* o.2 K»%jiiT-c*y.w=»*L 

<I4 0.1 R*%BlT-eft*o 
(QA5^0!>M>^. y>5c*iLT 0.005 K 

< % 0.5 ftS%£j&*-£i§^li. 'J>i:J:» 
[0049] 

tt % -ta>^*»l±.8Wt5c*»Jf*"C.0.1 ft 
«%ttT"C*y. *&K»£L<I* 0.08 

NOx »H»Tlcm**»ffilii*tt*«*>"C 
[0050] 

^^-u>M»(ZDTP)-efc*o 

v5 L ^- , J>^SiS(2:DTP)(!:Lri±. mteMic 
CD^*U 3-18. »*L<l*ft*» 3-10 num 

# 0 \ st;vhy;uv^7i-y>®sfp v ^i:(7>m* 

^ 6-18. »*L<l4ft**6~10<DTy— 
[0051] 

LT*il« NOx »H«TlCfclt£IMb3ej£tt 
z©fcto(D)*»fl)#**l*. ******* 



[0048] 

In lubricating oil composition of this invention as for content 
of (C ) component , with 0.005 mass % or more , with 
preferably 0.02mass % or more , particularly preferably 
0.05mass % or more , on one hand, as for content , with 0.5 
mass % or less ,with preferably 0.2mass % or less , it is a 
particularly preferably 0.1 mass % or less with composition 
total amount reference as phosphorus calculated amount . 

When content of (C ) component , it is under 0.005 mass % as 
phosphorus ,there is not an effect vis-a-vis abrasion 
resistance , when it exceeds 0.5 mass %,because adverse 
effect to exhaust gas postprocessing equipment feels concern 
with phosphorus , it is notdesirable respectively. 

[0049] 

Furthermore, among above-mentioned (C ) component in this 
invention concerning compound which contains sulfur , it can 
contain insiderange of above-mentioned phosphorus quantity, 
but, content of the preferably , , at sulfur calculation as the 
element quantity, with 0.1 mass % or less , furthermore is the 
preferably 0.08mass % or less . 

In order base number maintainability in under 
NOxatmosphere quite to improve, it is mostdesirable not to 
contain compound which contains sulfur . 

[0050] 

(D ) component in lubricating oil composition of this 
invention is zinc dithiophosphate (ZDTP ). 

zinc dithiophosphate (ZDTP ) as, concretely, you can list aryl 
group of straight chain of dipropyl zinc dithiophosphate , 
dibutyl zinc dithiophosphate , di pentyl zinc dithiophosphate , 
di hexyl zinc dithiophosphate , di heptyl zinc 
dithiophosphate , and dioctyl zinc dithiophosphate or other 
carbon number 3-18, preferably carbon number 3-10 or zinc 
dialkyl dithiophosphate ;biphenyl zinc dithiophosphate , and 
ditolyl zinc dithiophosphate or other carbon number 6-18, 
preferably carbon number 6-10 which possess the branched 
alkyl group or di (alkyl ) aryl ) zinc dithiophosphate , and 
these blend etc which possess the alkyl aryl group . 



[0051] 

As for (D ) component in this invention , oxidative stability 
usually in under NOxatmosphere as peroxide decomposer , 
fact that it improves is public knowledge generally, but 
itseems like this invention and in order base number support 
property which is superior toimprove, as for content , few 
things are desirable. 

Because of this content of (D ) component , with composition 
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x-mnTzMWiUmx' o.i *a%eiT-c*y. » 

*L<I* 0.09 aa%WT.$e>lcW$L<li 0.08 
(D)J|£»^#^UcCLMi^li. NOx 

[0052] 

*f§BjrojSjf;SJiaj$!B!IIC(i^C,IC(E)»iE^ix 
#k SL^(F)K^bl»±»JA^P,^P<feySlit^.i. 

[0053] 

(*> Sim®. 40-400 (DmS£UgL.<li#**#0>7 

*lM*7JU*-=.;U3/\*»-f5Ka>*tefl**« 

40-400, $f £L<I* 60-350 T?fc-5 0 

&ommm< 400 zmtLzm-git. mm»» 

ttMlcli, ^ntV>. l-^>. -f V^U>» 
<D*lsZ?<< XD* 1 ) =Tv— is^tZfa illy 

o.oi~io 11%, sf^L<i±o.i~ioKa%a>ta) 

[0054] 

C*l&0><Ditifrg>Sl£tl& 1 fflXli 2 lfel±0 
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total amount reference withO. 1 mass % or less , preferably 
0.09mass % or less , furthermore is preferably 0.08mass % or 
less at sulfur calculation as the element quantity. 

In addition, when (D ) component is not contained, 
composition which issuperior in base number maintainability 
under especially NOxatmosphere can be acquired. 

[0052] 

In lubricating oil composition of this invention furthermore it 
is desirable from (E ) ashless dispersant , and group which 
consists of (F ) antioxidant for additive of at least 1 kind 
which is chosen to be contained. 

[0053] 

As (E ) ashless dispersant , ashless dispersant of option which 
is used for lubricating oil can be used, but at least one 
modification etc of nitrogen-containing compound or its 
derivative , or alkenyl succinimide which it possesses can list 
alkyl group or alkenyl group of straight or branched condition 
of for example carbon number 40-400 in molecule . 

1 kind or 2 kinds or more which from midst of these is chosen 
in option can becombined. 

carbon number of this alkyl group or alkenyl group 40 - 400, 
is preferably 60—350. 

When carbon number of alkyl group or alkenyl group is under 
40, solubility for lubricating oil base oil of compound 
decreases, when on one hand, carbon number of alkyl group 
or alkenyl group exceeds400, because low temperature 
fluidity of lubricating oil composition deteriorates, is not 
desirablerespectively. 

As for this alkyl group or alkenyl group , with straight chain 
and it is good with branch concretely, you can list branched 
alkyl group and branch alkenyl group etc which are 
inducedfrom cooligomer of oligomer and ethylene and 
propylene of propylene , 1- butene , isobutylene or other 
olefin ,but as desirable ones. 

nitrogen content of nitrogen-containing compound which you 
list as 1 example of (E ) component is option , but from 
abrasion resistance , oxidative stability or other point, usually 
nitrogen content is something ofO.Ol - 10 mass %, preferably 
0.1 ~10mass%. 

[0054] 

(E ) component as concrete, you can list for example 
below-mentioned compound . 

compound of one, two or more kinds which is chosen from 
midst these can beused. 
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(E-l)fl£Ht$t 40-400 tDTJl^U&XliT^- 

(E-3)S*^40~400(D7;U^r;U*XI±T;U^- 
[0055] 

±iH(E-i)=i/\<7K^sK<tLTii. ctya^wi^ 

li. TIBCD-"l§5e(4)Rt;-ftS:5E(5)"e^$ti^ 

[0056] 
[It 10] 



0 



^-(CHzCHzNH^H ( 4 ) 




alkyl group or alkenyi group of (E-l ) carbon number 40-400 
in molecule at least one succinimide , or its derivative which 
repossesses 

alkyl group or alkenyi group of (E-2 ) carbon number 40-400 
in molecule at least one benzylamine , or its derivative which 
itpossesses 

alkyl group or alkenyi group of (E-3 ) carbon number 40-400 
in molecule at least one polyamine , or its derivative which 
itpossesses 

[0055] 

As above-mentioned (E-l ) succinimide , more concretely, 
below-mentioned general formula (4) and it can illustrate 
compound etc which is shown with the general formula (5). 

[0056] 

[Chemical Formula 10] 



0 



[0057] 

-fi§5C(4)(cfc^-C. R 20 itmmWL 40-400. 
L<(± 60-350 (DT^^r^USXIiT^^-^* 
£tfU h I* 1-5. WSLXIi 2-4 0>ggfc£^-fo 

[0058] 

Hfcll] 



0 



N-(CH 2 CH 2 NH)-CH 2 CH 2 -N^ 




0 




[0057] 

In general formula (4), R<sup>20</sup> shows alkyl group or 
alkenyi group of carbon number 40-400, preferably 60-350, 
h 1 -5, shows integer of preferably 2-4. 

[0058] 

[Chemical Formula 1 1] 



(5) 



[0059] 

-fiss(5)(zfc^T.R 21 ^i;R 22 (i. *ti?*im 

%\\lZ&tmWL 40-400. »£L<Ji 60-350 (DTJU 

i it o-4. wsixii i-3 omt&tto 



[0059] 

In general formula (5), R<sup>21</sup> and 
R<sup>22</sup> each one show alkyl group or alkenyi group 
of carbon number 40-400, preferably 60-350 individually, it 
is desirable to be a polybutenyl group . 
i 0 - 4, shows integer of preferably 1-3. 

Furthermore, in succinimide , it is displayed with Formula (4) 
which the succinic anhydride adds to one end of polyamine , 
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•S^y^-f^cDa/N^^-fSKt. # 'JT5XDSB 

as K»t*=i/ \ A<ttSa LfciC(5)-ea £;h.<S . 

Z^P,(D=i/\^K'fSK£DMi4l±^lcfiJ|!gl*^ 
mz.l£8im®t. 40-400 a>7;u*;u*xii 

TJU^— ;ua£$»*^W>&(t 100~200 deg 
C ■C-JSt5$-t±T#fcT;U^-;UXI*T,»uy— >>U3 

[0060] 

±l2(E-2)'<>S?;U75>£LT(;fc. <fcy*#lfllc 
l*> TlB<D-flg5t(6)T*a£*t&<b£1fcl3? ft<« 

[0061] 

[lb 12] 

_23 



it is displayed with succinimide of so-called mono type and 
Formula (5) which succinic anhydride adds to both ends of 
the polyamine , succinimide of so-called bis type is included, 
but or these blend are goodbeing included by composition of 
this invention , with of those. 

As for production method of these succinimide there is not 
especially restriction. It can acquire alkyl or alkenyl succinic 
acid which reacting with maleic anhydride , and 100 - 200 deg 
C acquires alkyl group or alkenyl group of for example 
carbon number 40—400 by reacting with polyamine . 

As polyamine , concretely, it can illustrate 
diethylenetriamine , triethylene tetramine , tetraethylene 
pentamine , and pentaethylene hexamine etc. 

[0060] 

As above-mentioned (E-2 ) benzylamine , it can illustrate 
compound etc whichmore concretely, is displayed with 
below-mentioned general formula (6). 

[0061] 

[Chemical Formula 12] 



CH 2 NH-(CH 2 CH 2 NH>-H (6) 



[0062] 

-ttSC(6)lCtel*T % R 23 it, mm%L 40-400. K 

£L<ii 60-350 (DT;u+;u*xiiT;u^— ;u 

I*SL,j l± l~5.»£L<li 2-4 0>m.W&iF. 
"To 

lzJ:yjElCaF14'*C4:l=cfcy»*CtA<T?#*o 
[0063] 

±tB(E-3)7tx 0| JTs><tLri±. *yjn*»ti* % 

TE©-«SC(7)-ca*tt-5<b*1fc**<fflS 



[0062] 

In general formula (6), R<sup>23</sup> shows alkyl group or 
alkenyl group of carbon number 40-400, preferably 60-350, j 
1 -5, shows integer of preferably 2-4. 

manufacturing method of this benzylamine is not something 
which is limited, for example propylene oligomer , 
polybutene , and ethylene -;al -olefin copolymer or other 
polyolefin reacting with phenol , aftermaking alkylphenol , it 
can acquire formaldehyde and diethylenetriamine , triethylene 
tetramine , tetraethylene pentamine , and pentaethylene 
hexamine or other polyamine in this by reacting with 
Mannich reaction . 



[0063] 

As above-mentioned (E-3 ) polyamine , it can illustrate 
compound etc whichmore concretely, is displayed with 
below-mentioned general formula (7). 
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R 24 -NH-(CH 2 CH 2 NH) k -H (7) 



[0064] 

-«3*(7)l::fcl*T. R 24 14. 40-400. » 

£L<I4 60-350 <DT)ls*)U&X\£T)[s'T—)l' 
ISSUk it 1-5. #£L<I4 2-4 (D^g&£^: 

[0065] 

^fc. (E)«»a> i mtLxmif tz^mmit^ 
(DmmfttLxit, mwmzitm^ii. ma© 
Mjmb**i::«*» 1-30 <D^y*;^>si 

K« Up^HW j§t*i&2~30 <d^°u*;u^ 

-f sy»0-»XI*±«t+SlLfcy . 75 Rb 
Lfc* l*t?0«lftKtt4b*M;lirXG>M3lt1b 

y. 7SKfcLfc. t^*>«)**^*«tt<b^*;«r 

^M^tt<b^^;&l/lu^CD^g*^b^^lc 
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o.i-io aa%trfeSo 

(E)J*#0>«r**< 0.01 KS%*^(7)ii^l4. 

nox *H«Ti3teit**Mtt»tti3*rr* 



2003-10-2 

R<sup>24</sup>*NH- 

(CH<sub>2</sub>CH<sub>2</sub>NH ) <sub>k</sub>*H 
(7) 

[0064] 

In general formula (7), R<sup>24</sup> shows alkyl group or 
alkenyl group of carbon number 40-400, preferably 60-350, 
k 1 -5, shows integer of preferably 2-4. 

production method of this polyamine is not something which 
is limited, for example propylene oligomer , polybutene , and 
chlorination after doing ethylene -;al -olefin copolymer or 
other polyolefin , ammonia and ethylenediamine , 
diethylenetriamine , triethylene tetramine , tetraethylene 
pentamine , and pentaethylene hexamine or other polyamine 
can be acquired in this by reacting. 

[0065] 

In addition, concretely mono carboxylic acid of carbon 
number 1-30 (aliphatic acid etc) and polycarboxylic acid of 
the oxalic acid , phthalic acid , trimellitic acid , pyromellitic 
acid or other carbon number 2~30 operating in for example 
aforementioned nitrogen-containing compound as 1 example 
of the(E ) component as derivative of nitrogen-containing 
compound which you list, it neutralizes the one part or all of 
amino group and/or imino group which remains, amidation it 
did, boric acid operating so-called acid-modified compound ; 
aforementioned nitrogen-containing compound , it neutralizes 
one part or all of amino group and/or imino group which 
remains, You can list sulfur modification compound ; which 
amidation it did, sulfur compound operated the so-called 
boron modification compound ; aforementioned 
nitrogen-containing compound and modification compound ; 
etc which combines modified of 2 kinds or more which in 
aforementioned nitrogen-containing compound are chosen 
from the acid-modified , boron modified , sulfur modified . 

It is effective in order even in these derivative boric acid 
metamorphic compound of alkenyl succinimide is superior in 
heat resistance , oxidation resistance , to raise from base 
number maintainability regarding lubricating oil composition 
of this invention . 

[0066] 

When (E ) component is contained in lubricating oil 
composition of this invention , content ,with usually with 
lubricating oil composition total amount reference , 0.01 - 20 
mass %, is preferably 0.1 -lOmass %. 

When content of (E ) component is under 0.01 mass %, effect 
for the base number maintainability in under NOxatmosphere 
is little, when on one hand, it exceeds 20 mass %, in order low 
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[0067] 



z>3LS-)\,$kmtm±#\tLxiz. m^n. 4,4' - 

>5 1 U>eX(2,6-v-tert-^;U37xy— >U).4,4' 
-eX(2,6-V-tert-^^;U^xy— ;U). 4,4' -tf X(2- 
>^;U_6-tert-^;U^xy— 2,2' 
X(4-X5 L ;U-6-tert-3f5 L ;U^xy— ;U) % 2,2' -^^ 
U>bfX(4-^;U-6-tert-^;U37xy— J 1/^4,4' 
-:?^U^>t*X(3-yT;U-6-tert-:?^U:7xy— 
4,4' ->f V^Pt 0| J^>eX(2,6-V-tert-^ 

;u^xy— ;u)„ 2,2' -^fL/>tx(4->f^-67- 

;U). 2,2' -^7^Uf>t*X(4,6-yy 

f;i/7xy- ;u). 2,2' -y^u^tf x(4-y^;u-6- 
v^p^^rv;u37xy— ;u> % 2,6-v-tert-:?5 1 ;L> 
-4-y^;u^xy— ;u.2,6-v-tert-^;u-4-x^;u 

37x/— ;k 2,4-vy^ 1 ;U-6-tert-^ r 5 1 ^^xy— 
;U.2,6-v-tert-or-vy^;UT5y-p-^uy---;U. 
2,6-V-tert-^ r 5 1 ;U-4(N,N'-V^5 1 ;U7'5yy^;U 
7x7-^), 4,4' -tt\z7.(2-*T)\,-6-tert-Z?^ 

;u^xy- 4,4' -^exp-y^u^-tert-:? 
^;u3?xy— ;u> % 2,2' -^itrix^-y^u^-tert- 
^f;i/7xy-;i/), ex(3-^f;M-tKp+v 

-5-tert-^^;U^<>vyU)X;U^^h\ tfX(3,5-V 
;U-4- 1 K □ ^ri>^<> K . 

2,2'-T^"-vX5 1 L/>eX[3-(3,5-^-tert-3f^ 1 ;U 
-4-tKP^rV^x-;U)^Pt°7|-^— h]. h'Jfv 
^U-S^^.-y.tert-^^U^-tKP+V^x— ;U)^ 
Prr** — K ^>^XijXU^;U-Th^^rX 
[3-(3,5-v-tert-^;U-4-tKP^rV^x-;U)^P 

-4-tKP^v^x~;U)^Pt°7t-^— h. 3-y^u 
-5-tert-^ r 5 1 ;U-4-tKP^v^xzi;US^Bia&^ 

[0068] 

T£>&i£<bl»it#J,hLTI±. . ?x~ ;u- 
Qf-^-^;UT^>. T;U^;U37x-;U-or-^-^^ 



temperature fluidity of lubricating oil composition greatly to 
deteriorate, isnot desirable respectively. 

[0067] 

antioxidant (F ) as, if it is something which is used for phenol 
type antioxidant and amine type antioxidant , metallic 
antioxidant or other lubricating oil generally, it is a usable . 

By addition of antioxidant , because it is raised from 
oxidation resistance of lubricating oil composition , it is 
possible to raise from base number maintainability in this 
invention . 

As phenol type antioxidant , for example 4, 4&apos; 
-methylene bis (2 and 6 -di-t-butyl phenol ), 4 and 4 &apos; 
-bis (2 and 6 -di-t-butyl phenol ), 4 and 4 &apos; -bis (2 
-methyl -6-t- butylphenol ), 2and 2 &apos; -methylene bis (4 
-ethyl -6-t- butylphenol ), 2 and 2 &apos; -methylene bis (4 
-methyl -6-t- butylphenol ), 4 and 4 &apos; -butylidene bis (3 
-methyl -6-t- butylphenol ), 4 and 4 &apos; -isopropylidene 
bis (2 and 6 -di-t-butyl phenol ), 2 and 2 &apos; -methylene 
bis (4 -methyl -6-nonylphenol ), 2 and 2 &apos; 
-isobutylidene bis (4 and 6 -dimethyl phenol ), 2 and 2 &apos; 
-methylene bis (4 -methyl -6-cyclohexyl phenol ), 2 and 
6-di-t-butyl -4- methyl phenol , 2, 6-di-t-butyl -4- ethyl 
phenol , 2, 4- dimethyl -6-t- butylphenol , 2, 6-di- t- the;al 
-dimethylamino -p- cresol , 2, 6-di-t-butyl -4 (N, N&apos; 
-dimethylamino methyl phenol ), 4 and 4 &apos; -thio bis (2 
-methyl -6-t- butylphenol ), 4 and 4 &apos; -thio bis (3 
-methyl -6-t- butylphenol ), 2 and 2&apos; -thio bis (4 
-methyl -6-t- butylphenol ), bis (3 -methyl -4- hydroxy -5-t- 
butyl benzyl ) sulfide , bis (3 and 5 -di-t-butyl -4- hydroxy 
benzyl ) sulfide , 2, 2&apos; -thio -diethylene bis [3 - (3 and 5 
-di-t-butyl -4- hydroxyphenyl ) propionate ], tridecyl -3- (3 
and 5 -di-t-butyl -4- hydroxyphenyl ) propionate , 
pentaerythrityl -tetrakis [3 - (3 and 5 -di-t-butyl -4- 
hydroxyphenyl ) propionate ], you can list octadecyl -3- (3 
and 5 -di-t-butyl -4- hydroxyphenyl ) propionate , 3- methyl 
-5-t- butyl -4- hydroxyphenyl substituted aliphatic ester esters 
etc as desirable example. 



Mixing 2 kinds or more , it is possible to use these. 
[0068] 

As amine type antioxidant , for example phenyl -;al -naphthyl 
amine , alkyl phenyl - the;al -naphthyl amine , and dialkyl 
diphenylamine can belisted. 
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[0069] 

itsit 5.0 n*%iaiT"cfcy.»*L<i4 

3.0 Ka%BlT"Cfty.*&l^»*L<l± 2.5 R 
*©**»*< 5.0 R*%*eiL*»^l*. SBn" 

flc«B±«»»TJ»*L<l± 0.1 R*%Kl-bT?fc 
#*L<I4 1 R*%Bl±-efc*p 

[0070] 

tt«B**&lc|pi±*i±*fc«)lc.-ta)BWl3Jt 

±*u (A)«»at;(B)«»8in(»4i*»* 

[0071] 

*©*»*fti:©L^«)*3f 

si±«l xi**&i=a3iMb^**#t?#a^ 

u>- a -*u?>r>*«£r<*( a -*U7-f >t LT 

*S)SL<l**©*JlHbtt* #U-f V^U>« 
L<l4*©7k«*k X*U>-S?x>*m*i*© 

[0072] 



Mixing 2 kinds or more , it is possible to use these. 

Combining, it is good combining above-mentioned phenol 
type antioxidant and the amine type antioxidant . 

[0069] 

When (F ) component is contained in lubricating oil 
composition of this invention , content ,with usually 5.0 
mass % or less , with preferably 3. Omass % or less , 
furthermore is preferably 2.5mass % or less with lubricating 
oil composition total amount reference . 

When content exceeds 5.0 mass %, because sufficient 
oxidation resistance which itcorresponds to compounded 
amount is not acquired it is not desirable. 

On one hand, as for content , in order to raise from base 
number maintainability in the lubricating oil deterioration 
process , with preferably 0.1 mass % or more , it is a 
preferably lmass % or more with the lubricating oil 
composition total amount reference . 

[0070] 

As for lubricating oil composition of this invention it is 
something which is superior in the base number 
maintainability in under NOxatmosphere , but performance 
furthermore in order toimprove, additive of option which is 
used for lubricating oil generallyaccording to objective can be 
added. 

metallic detergent , (C ) component other than for example 
viscosity index improver , (A ) component and (B ) 
component and wear preventing agent , friction modifier , 
corrosion inhibitor , rust inhibitor , demulsifier , metal 
inactivator , foam inhibitor , and colorant or other additive etc 
other than (D ) component can be listed as additive a this way. 

[0071] 

As viscosity index improver , polymer or copolymer or 
hydrogenated product or other so-called nondispersing type 
viscosity index improver , of monomer of one, two or more 
kinds whichconcretely, is chosen from various methacryiic 
acid ester or furthermore so-called dispersion type viscosity 
index improver , nondispersing type or dispersion type 
ethylene -;al which copolymerizes various methacryiic acid 
ester which include nitrogen compound -olefin copolymer 
(propylene , 1- butene , 1- pentene etc illustrates as the;al 
-olefin ) or you can list hydride , styrene -maleic anhydride 
ester copolymer of hydride , polyisobutylene or hydrogenated 
product , styrene -diene copolymer and the polyalkylstyrene 
etc. 



[0072] 
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— hOUft-ei*. i§® 5,000-1,000,000. £FSL< 
li 100,000-900,000 7KU-fV^U> 
XI4*©**4b»CDit^l*ii» 800-5,000. » 
£L<li 1,000-4,000 (DtCDA*. X^U>-a-^" 

iltt 800-500,000. W£L<li 3,000-200,000 (7) 
- or -*U^>*B$(*XI4-ta)**<b«B*ffl 

Kb»-oo.i~2o.o ii%-efc§o 

fcfc. ttflE*B*iRi±ai*-«ic»a«»tts- 

fc*lM4d>***(«5t(* 1 li%WT) 



[0073] 

(A)fie»atf(B)rt»Bm©*«3R»»*li:L 
[0074] 

(C)fiK»aiX(D)«»J2ina>i»<*i»it#jfcLT 
M<b****<«rf&*t*o 

[0075] 
[0076] 

^*l»J±»JtLTI*. «3ttf. *>W)T % S— 



As for molecular weight of these viscosity index improver , 
considering shear stability , it isnecessary to select. 

Concretely, as for number average molecular weight of 
viscosity index improver , with in case of for example 
dispersion type and nondispersing type polymethacrylate , 
when usually 5,000 - 1,000,000, those of preferably 100, 
000—900, 000, the polyisobutylene or it is hydride , when 
usually 800 - 5,000, those of the preferably 1, 000-4, 000, 
ethylene *;al -olefin copolymer or it is hydride , usually 800 - 
500,000,it can use those of preferably 3, 000-200, 000. 

In addition when ethylene *;al -olefin copolymer or hydride is 
used even inthese viscosity index improver , lubricating oil 
composition which is superior in especially shear stability 
canbe acquired. 

compound of 1 kind or 2 kinds or more which from midst of 
above-mentioned viscosity index improver is chosen in option 
can be contained at quantity of option . 

content of viscosity index improver usually is 0. 1 - 20.0 
mass % with lubricating oil composition reference . 

Furthermore, viscosity index improver deteriorates high 
temperature cleanliness generally, but when the viscosity 
index improver is not contained, or in case of little content 
(for example lmass % or less ), composition which possesses 
high temperature cleanliness which is superior can be 
acquired. 

[0073] 

As metallic detergent other than (A ) component and (B ) 
component , you can list alkali metal or alkaline earth metal 
salicylate etc where alkali metal or alkaline earth metal 
phenate , metal ratio exceeds 2. 

[0074] 

As wear preventing agent other than (C ) component and (D ) 
component , for example disulfide , the olefin sulfide , 
sulfurized oils and fats and zinc dithiocarbamate or other 
sulfur containing compound etc are listed. 

[0075] 

As friction modifier , you can list for example molybdenum 
dithiocarbamate , molybdenum dithiophosphate , 
molybdenum disulfide , long chain aliphatic amine , long 
chain aliphatic acid , long chain fatty acid ester , long chain 
fatty acid amide and long chain aliphatic alcohol etc. 

[0076] 

As corrosion inhibitor , you can list for example benzotriazole 
type , tolyl triazole system, thiadiazole system, and 
imidazole-based compound etc. 
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Rtf^ffiT jio— ^xx-t;u^ia<^ if £4x3 „ 

[0078] 

-So 

[0079] 
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[0080] 
[0081] 

®±#l mmmmm. **i»ih#K wanw. fit 

fUbftj^li^ft^ft 0.005-5 S?a%, *JS^J5 
tt<b*|-ei* 0.005-1 ii%JBS»^i* 
0.0005-1 Kfi%(D®B-ea^Sli*i£o 



[0082] 

£$*-rs**H»M«* (B)j*#£i»<ttit 

0.1 K*%JSlT4:'*'*ct3b<»*L<. 0.09 if •% 



[0077] 

As rust inhibitor , you can list for example petroleum 
sulfonate , alkylbenzene sulfonate , dinonyl naphthalene 
sulfonate , alkenyl succinic acid ester , and polyhydric alcohol 
ester etc. 

[0078] 

As demulsifier , you can list for example polyoxyethylene 
alkyl ether , polyoxyethylene alkyl phenyl ether , and 
polyoxyethylene alkyl naphthyl ether or other polyalkylene 
glycol nonionic surfactant etc. 



[0079] 

As metal inactivator , you can list for example imidazoline , 
pyrimidine derivative , alkyl thiadiazole , 
mercaptobenzothiazole , benzotriazole or its derivative ,1,3, 
4- thiadiazole polysulfide , 1, 3, 4- thiadiazolyl -2, 5-bis 
dialkyl dithiocarbamate , 2- (alkyl dithio ) benzimidazole , 
and the;be - (o-carboxy benzyl thio ) propionitrile etc. 



[0080] 

As foam inhibitor , you can list for example silicone , 
[furuoroshirikooru ], and fluoroalkyl ether etc. 

[0081] 

When these additive are contained in lubricating oil 
composition of this invention , content with lubricating oil 
composition total amount reference , with metallic detergent , 
(C ) component other than (A ) component and(B ) 
component and wear preventing agent , friction modifier , 
corrosion inhibitor , rust inhibitor , demulsifier other than (D ) 
component with 0.005 - 5 mass %, metal inactivator with 
0.005 - 1 mass %, foam inhibitor is usually chosen 
respectively in range ofO.0005 - 1 mass %. 

[0082] 

As for lubricating oil composition of this invention , with 
above-mentioned (D ) component (ZDTP ) compound , 
disulfide , olefin sulfide , sulfurized oils and fats and zinc 
dithiocarbamate etc which contain theinside sulfur of wear 
preventing agent (C ) component which contains sulfur ), or, 
suchas friction modifier which contains molybdenum 
dithiocarbamate , molybdenum dithiophosphate or other 
sulfur to be desirable to restrict the total content of 
sulfur-containing additive which excludes (B ) component 
total content of theabove-mentioned sulfur-containing wear 
preventing agent , With composition total amount reference , 
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[0083] 

o.oo5 n*%J2iT-eft*M*JWb»»»». 

SIK<niC*Jl»t**L<i:L^ GTL Wax(#X- h 



A< 0.2 K«%BIT. »fc 0.1 K»%J*TF<7)3Sj£; 
[0084] 

Lr»*L<ttffl-r*ct*<'e#*3&<. fitting 

*k mx.lt % e&SS#A< 50 Kfi ppm KIT. *&U: 
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sa ppm eiTa>ifv«j>-v>«a-¥>*ra. 
i±«m#*< i ma ppm bit©k*klpg. 

f;n-f^s t;u=i— GTL(#xh^y^ 



at sulfur calculation as the element quantity, it is desirable to 
make 0.1 mass % or less , it is more desirable to make 0.09 
mass % or less , furthermore it isdesirable to make 0.08 
mass % or less . 

Above-mentioned way from it becomes possible by restricting 
the content of sulfur-containing additive , to raise long drain 
performance . 

Furthermore, when synthesizing additive , when dilute oil (for 
example solvent-purified mineral oil etc) in order handling of 
solvent and additive which are used to improve iscontained 
being general, as for sulfur-containing additive referred to 
here it is notsomething which means these solvent and sulfur 
compound which originates in dilute oil in commercial 
additive . 

[0083] 

Regarding to this invention, assuming, that these solvent and 
sulfur content whichoriginates in dilute oil were contained, it 
is possible to designate total sulfur content content in 
composition , as 0.3 mass % or less , these solvent and dilute 
oil thehigh-level hydrocracking base oil , where sulfur content 
content is 0.005 mass % or less base oil etc which isproduced 
with technique which GTL Wax (gas * [tuu ] * liquid *wax ) 
which substantially doesnot contain sulfur content 
isomerization is done, Or if synthetic oil etc is used, 
furthermore be able to decrease the sulfur content , it is 
superior in base number maintainability under 
NOxatmosphere , because it canmake composition which can 
assure performance maintenance of exhaust gas cleaning 
equipment , itis more desirable. 

Furthermore, regarding to this invention, total sulfur content 
in composition isacquired composition of 0.2 mass % or less , 
especially 0. 1 mass % or less . 

[0084] 

You can use desirably for two wheel vehicle , four-wheel 
vehicle , generation of electricity and as the marine or other 
gasoline engine , diesel engine , gas engine or other 
lubricating oil for internal combustion engines , especially 
you can use lubricating oil composition of this invention , 
desirably, butlow sulfur fuel , for example sulfur content 50 
mass ppm or less , furthermore as lubricating oil for 
lubricating oil for internal combustion engines , especially gas 
engine to which gasoline and gas oil and illuminating oil , or 
the sulfur content of preferably 30mass ppm or less , 
particularly preferably lOmass ppm or less use fuel 
(hydrogen , dimethyl ether , alcohol , GTL ( [gasuturikiddo ] ) 
fuel etc which does not contain LPG , natural gas , sulfur 
content substantially) of 1 mass ppm or less . 

In addition, base number maintainability under 
NOxatmosphere being something whichfurthermore, is 
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[0086] 
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[0087] 

[*il 



superior even in high temperature oxidative stability , 
abrasion resistance , high temperature cleanliness etc, you can 
use lubricating oil composition of this invention , for ideal 
lubricating oil , for example automatic or manual transmission 
or other drive train where as lubricating oil , wet type brake , 
hydraulic oil , turbine oil , compressor oil , bearing oil , 
refrigeration oil or other lubricating oil the performance a this 
way is required. 

[0085] 

[Working Example(s)] 

Below content of this invention furthermore is explained 
concretely with Working Example and Comparative 
Example , but this invention is not something which is limited 
in these Working Example . 

[0086] 

As shown in (Working Example 1-2 and Comparative 
Example 1-5 ) Table 1 , lubricating oil composition of this 
invention (Working Example 1-3 ), lubricating oil 
composition forreference (Reference Example 1-2 ), and 
lubricating oil composition (Comparative Example 1-3 ) for 
comparison was manufacturedrespectively. 

[0087] 

[Table 1] 
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2) Ce#*»:2.3R*96* SflUt: 1.0, ttff*«:Oj0ftft% 6)«£it 

3) Cad«S: 1Z0HS96. #Rtt :10jD. SMt^S: 1-2«% 

4) Ca$*«:82K«96, *Kifc:2.7, 0.0RS% 

5) Ca**S -.8.0*3%. Oltt«l:3.3tt% 

6) i?^^'J>KM<&: C'J>^«: 132Kft*u 6tft**r*:0.0R*«H,> 7)«Jft^ 

7) i?(1 , 3-i;/^lC7?JU>9*sfU>ltEfe: ('J^«:7itl96, tt*S«: I4.4R*%) 

8) #u??=.j|ra/\9||<f£fti*a4<f?. #U?x^ulfc<»tt¥J$#^S:i3cra)Xtf*©*^M 

9) +^;U-3-(3. 5-i?~t~^;i^-fcKD^>^x^;U)^Pe^— hii;7^Mr^7X=;U75>(1 :1) 

10) OCP ¥*W^«;15» 

1 DtKUTJUtU^Jd-JU* 




[0088] 

*h5-i r 7t?Pi5-#»ttJ||1992. 10.465fC* 
SttLfc^fe^(135 deg C. NOx:1 185ppm)IZTKSfc 

<D±**fiB(*Ktt)(0«l**<b*a!lSLfco 
**l*<fc5«i: NOx SttTl^fcL vr*,ffi*fl»ti# 
[0089] 

14. NOx *H«T(3fel\T«l«)Tff*tfc*6* 
«*»tt**LTasy.1»t ZDTP 

■*\ s?T^u*;uu>iiaE»(zp)s^*-r**« 
1)1*. «*>rff*ifctt»«ltft1t* 



[0088] 

Below-mentioned performance evaluation test was done 
vis-a-vis each composition which itacquires. 

Result is shown in Table 1 . 

When with condition (135 deg C, NOx:l 185ppm ) which 
conforms to (With NOxabsorption test change over time of 
total base number ) Japan tribology meeting abstracts 1992, 
1 0, 465 recording and accelerated degradation doing NOxgas 
in test oil , change over time of total base number 
(hydrochloric acid method ) wasmeasured. 

When decrease of total base number is small, fact that it is a 
long drain oil where base number maintainability talent is 
high in under NOx kind of existing which is usedwith internal 
combustion engine from long term use is possible is shown. 

[0089] 

Clear sort, lubricating oil composition of this invention has 
shown base number maintainability which quite issuperior in 
under NOxatmosphere from Table 1 , does not contain 
theespecially ZDTP , as for composition (Working Example 
1 ) which contains dialkyl zinc phosphate (ZP ), itunderstands 
that base number maintainability which quite is superior is 
shown. 
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£fc.zDTP (D^&^nTtmikmm.^ o.i 

■9- g -> U- hfc -51^ tex^u**— h*-€-*u-F*U|t 

[0090] 

(^T;u+;ug>Kffil&(ZP))^ zDTP(enst7c* 

&£fi-e 0.16 HS%)l-B£&*.fcit^(tfc& 
l <0tflJ&lfe0>&ll$;ft&*i|££tt& 



[0091] 

«Pfc,*16« 1~3 <DfBj£«Bl*Jt*Elftjt1£1feff 

^fc^h^a— ^K»l-i3L*TI±. Wl= 300 
deg C lU±l=£l*TfeStt>Tff*lfeM5ft$1£ 

zp 

[0092] 

[^B^(DSS^] 

*SeiBfl>fBJta*fiR*l±. ZDTP a>J:?«:jltt 

lM=*«*>6r. BMbR&JtttaMEi&TlRl-taF 
NOx #H JRTI=fclt*tt3ifflilt»14» "f & 

-So 



In addition, fully base number maintainability which is 
superior has been shown the content of ZDTP regarding 
composition (Working Example 2 ) which is made 0. 1 
mass % or less at sulfur calculation as the element quantity. 

And these Working Example when salicylate or sulfonate is 
used respectively with alone , as metallic detergent 
furthermore can improve base number support property 
incomparison with (Reference Example 1 and 2 ). 

[0090] 

When dialkyl zinc phosphate (ZP ) is replaced to ZDTP (At 
sulfur calculation as the element quantity 0.16 mass % ), 
when (Comparative Example 1 ), metallic detergent of 
composition of Comparative Example 1 it changed into 
overbased salicylate which is superior in base number 
maintainability , (Comparative Example 2: conventional long 
drain oil ), when and metallic detergent of composition of 
Working Example 1 waschanged into overbased phenate , 
with (Comparative Example 3 ) it understands that base 
number support property which is inferior in comparison with 
composition of this invention is shown. On one hand, wear 
preventing agent in composition of Working Example 1 

[0091] 

Furthermore, composition of Working Example 1-3 regarding 
antiabrasion performance test has antiabrasion performance 
which is superior, regarding especially 300 deg C or greater in 
addition attime of hot tube testing, verifies that it has 
possessed high temperature cleanliness which quite is 
superior. 

In addition, other than listing to Working Example , it 
possesses similar performance which is superior concerning 
composition which contains (C ) component , you verify that 
performance which it comes after composition where zinc 
salt , phosphate diester and its calcium salt , or oleyl amine 
salt , of mono thio phosphate diester and composition 
etcwhich contains phosphoric acid triester contain ZP is 
shown even among them. 

[0092] 

[Effects of the Invention] 

Quite it is superior in base number maintainability , , namely 
long drain performance where lubricating oil composition of 
this invention as peroxide decomposer like ZDTP decreases 
sulfur-containing additive whichpossesses oxidation 
resistance talent or completely does not use although, 
quiteimproving, in oxidation resistance under NOxatmosphere 
even furthermore it possessesalso antiabrasion performance 
and high temperature cleaning performance which are 
superior. 
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tzar*. mx*ftitmt&w~>o)ifomizj:z>®. 

efcHtttf 50 Kfi ppm feLT(D«4£ffl^£>X> 

ic □ h*u-r >ttfii$ # is -r - 1 *< -simttj: 
its * &i=i*»«i»jhttiiBai;»jajii»tt*< 



In addition, because as for lubricating oil composition of this 
invention , can total sulfur content content holddown to 0.3 
mass % or less low, it is possible, to decrease poisoning with 
the sulfur to exhaust gas cleaning catalyst etc, it can use for 
ideal in engine which mounts exhaust gas cleaning catalyst or 
other exhaust gas postprocessing equipment . 

In addition, as for lubricating oil composition of this 
invention , by fact that itapplies to engine , especially gas 
engine to which sulfur content anaforementioned way uses 
fuel of 50 mass ppm or less , furthermore it becomespossible, 
can contribute to waste oil problem and resource conservation 
etc to extend the long drain performance . 

Furthermore, base number maintainability , furthermore you 
can use lubricating oil composition of this invention ,for ideal 
lubricating oil , for example automatic or manual transmission 
or other drive train where as lubricating oil , wet type brake , 
hydraulic oil , turbine oil , compressor oil , bearing oil , 
refrigeration oil or other lubricating oil antiabrasion 
performance and the high temperature cleanliness are needed. 
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